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METHOD AND APPARATUS FOR 
DESORPTION AND DEHUMIDIFIER USING 

THE SAME 

FIELD OF THE INVENTION 

The present invention generally relates to a dehumidifying 
technology and, more particularly, to a method and an appa 
ratus for desorption and a dehumidi?er using the method and 
the apparatus Wherein a voltage is applied across electrodes 
on both ends of an absorbing material for desorption. 

BACKGROUND OF THE INVENTION 

Conventionally, the household dehumidi?er uses a refrig 
erant compressor to condense the moisture in the air to 
achieve dehumidi?cation. However, the use of refrigerant 
results in problems such as ozone layer depletion. Therefore, 
there is need in developing a novel dehumidi?cation tech 
nique Without using refrigerant. 

In rotary desiccant dehumidi?cation, the refrigerant com 
pressor is not required; instead, an absorbing material is used 
to absorb the moisture in the air and then electrical-thermal 
heating is used to heat up the gas ?oW through a regenerating 
side of the absorbing material to desorb the moisture. The 
high-temperature and high-moisture gas on the regenerating 
side is introduced into a heat exchanger to be condensed and 
the condensed moisture is then collected by a Water collector 
to achieve household dehumidi?cation. Since dehumidi?ca 
tion achieved by the rotary dehumidi?er using an absorbing 
material is temperature and humidity independent and refrig 
erant free, it is advantageous in loW noise and loW cost With 
out using the compressor. 

In the rotary desiccant dehumidi?er 1, as shoWn in FIG. 1, 
a moist gas How 90 ?oWs through a heat exchanger 10 into an 
absorbing material 11 so that the absorbing material 11 is 
capable of absorbing the moisture in the gas How 90. The 
dehumidi?ed gas How 92 is released by a dehumidifying 
bloWer 12 to achieve dehumidi?cation. On the other hand, an 
electric heater 13 heats up the temperature of a circulating gas 
How 91. The Water molecules in the absorbing material 11 is 
vaporized and desorbed by the temperature difference 
betWeen the high-temperature circulating gas How 91 and the 
Water molecules in the absorbing material 11. Then, the high 
temperature high-moisture circulating gas How 91 enters the 
heat exchanger 10 to perform heat transfer With the loW 
temperature moist gas How 90 at the entrance of the dehu 
midi?er 1. The high-temperature high-moisture gas in the 
heat exchanger 10 can be condensed into liquid-phase Water 
93, Which is then collected and exhausted. The circulating gas 
How 91 returns to the electric heater 13 to repeat the aforesaid 
processes to complete moisture desorption. The absorbing 
material 11, the electric heater 13 and the heat exchanger 10 
are integrated to achieve the dehumidi?cation as a dehumidi 
?er 1. In conventional rotary desiccant dehumidi?cation, an 
electric heater is used to heat up the gas How on the regener 
ating side to increase the temperature of the regenerating air. 
The thermal desorption mechanism comprises tWo 
approaches. One is vaporization by heat exchange of the gas 
?oW, Wherein a temperature gradient occurs as the circulating 
gas How is heated up and the moisture is vaporized to desorb 
from the dehumidifying structure in the absorbing material by 
the energy generated during heat exchange. HoWever, this 
approach costs high poWer consumption to achieve dehu 
midi?cation because it takes a long time for vaporization to 
generate high-temperature gas required during moisture des 
orption. The other approach is vaporization by thermal radia 
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2 
tion, Wherein high-temperature gas is obtained by conducting 
a current ?oWing through a heating Wire in the heater. Ther 
mal radiation enables the Water molecules in the absorbing 
material to receive the heat to be vaporized to desorb from the 
absorbing material. Since the radiated heat is proportional to 
the surface temperature to the poWer of four and the surface 
temperature of the electric heater is higher than 4000 C., the 
radiated heat is very high. Therefore, the moisture desorption 
effect is much more important than vaporization by heat 
exchange of the gas ?oW. Accordingly, in the aforesaid tWo 
approaches, conventional desorption approaches by heating 
up the circulating gas ?oW or thermally radiating the Water 
molecules to achieve desorption inevitably lead to high poWer 
consumption since the radiated heat is mostly absorbed by the 
absorbing material. Moreover, the radiated heat increases the 
surface temperature of the absorbing material, Which 
adversely affects the absorption of Water molecules by the 
desiccative to reduce the dehumidifying performance. There 
fore, in a rotary dehumidi?er, the poWer consumption is high 
and dehumidi?cation ef?ciency is reduced. 

To overcome this draWback, please refer to FIG. 2, Which is 
a schematic diagram of a conventional plasma dehumidi?er/ 
humidi?er disclosed in Japanese Patent Laid-Open Publica 
tion No. 2001-179037. In FIG. 2, tWo electrodes 15 and 16 
disposed on both sides of a dehumidifying unit 17 are used to 
generate plasma to desorb the moisture absorbed by the dehu 
midifying unit 17. Even though, in this pant, a plasma-en 
hanced moisture desorption technique is disclosed to reduce 
poWer consumption, both a dehumidi?er and a humidi?er are 
required in the chambers 18 and 19 because it is based on an 
open gas ?oW design. Therefore, this technique is used in a 
large-size open gas flow system. Moreover, the electrodes 15 
and 16 are thermally activated, Wherein a loW voltage (5 to 10 
volts) is used to activate the electrodes to generate plasma. 

SUMMARY OF THE INVENTION 

The present invention provides a dehumidi?er using 
charged particles to perform Water desorption to enhance 
Water desorption e?iciency of a rotator, reduce poWer dissi 
pation of a heater and improve dehumidi?cation ef?ciency of 
a rotary dehumidi?er. Since the poWer dissipation is reduced, 
the dehumidi?er of the present invention can be used to 
replace the conventional high poWer-consumption electrical 
thermal dehumidi?cation system for Water desorption. 
The ?rst present invention provides an apparatus for a 

dehumidi?er, using a high voltage to discharge the electrodes 
and ionize the gas ?oW through the regenerator to generate 
charged particles, Which enable Water molecules to be easily 
desorbed so that the desiccative in the dehumidi?er exhibits 
suf?cient desorptivity at a loW temperature or Without heating 
up the gas. 
The second present invention provides a loW poWer con 

sumption desorption method, conducting a current ?oWing 
through an absorbing material to desorb a substance absorbed 
by the absorbing material to reduce poWer consumption for 
desorption and enhance desorption e?iciency. 
The present invention provides a loW poWer consumption 

desorption apparatus using electrodes disposed on both ends 
of an absorbing material so as to conduct a current ?oWing 
through the absorbing material to desorb a substance 
absorbed by the absorbing material. Moreover, a gas ?oW 
channel can be provided in a region corresponding to the 
electrodes so that the gas ?oW passes through the absorbing 
material to enhance the desorption rate. 
The present invention provides a dehumidi?er With mini 

mum Waste of energy in heating up Water molecules and an 
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absorbing material to signi?cantly reduce power consump 
tion and, hence, thermal loss. Moreover, the absorbing mate 
rial is less heated so that the dehumidi?cation ef?ciency of the 
dehumidi?er is improved. 

In one embodiment, the present invention provides dehu 
midi?er, comprising: 

a condenser, capable of containing a circulating gas ?oW 
therein; 

a absorbing material, capable of alloWing a gas How to pass 
through to absorb moisture in the gas How; and 

a regenerating portion, being dispose on one side of the 
absorbing material and being connected to the condenser, 
Wherein the circulating gas How is ioniZed by plasma in the 
regenerating portion so that the ioniZed circulating gas ?oW 
desorbs the moisture in the absorbing material. 

In another embodiment, the present invention further pro 
vides a regenerator for a dehumidi?er, comprising: 

a pair of electrodes disposed a distance apart, each of the 
electrodes comprising a plurality of gas channels; and 

a pair of insulators, being respectively connected to the pair 
of electrodes, each of the insulators comprising a plurality of 
insulating structures, each of the insulating structures corre 
sponding to one of the gas channels respectively. 

In one embodiment, the present invention further provides 
a loW poWer consumption desorption method, comprising 
steps of: 

providing an absorbing material; 
providing electrodes on both ends of the absorbing mate 

rial; and 
applying a voltage across the electrodes on the both ends of 

the absorbing material so that the absorbing material is con 
ductive to perform desorption. 

In another embodiment, the present invention further pro 
vides a loW poWer consumption desorption apparatus, com 
prising: 

an absorbing material capable of absorbing at least a sub 
stance; 

a pair of electrodes disposed on both ends of the absorbing 
material; and 

a voltage supply coupled to the pair of electrodes and 
providing the pair of electrodes With a voltage so that the 
absorbing material is conductive to perform desorption. 

In another embodiment, the present invention further pro 
vides a loW poWer consumption desorption apparatus, com 
prising: 

an absorbing material capable of absorbing at least a sub 
stance; 

a pair of electrodes disposed on both ends of the absorbing 
material; 

a voltage supply coupled to the pair of electrodes and 
providing the pair of electrodes With a voltage so that the 
absorbing material is conductive to perform desorption; and 

a gas ?oW channel disposed corresponding to the pair of 
electrodes. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, spirits and advantages of the embodiments of 
the present invention Will be readily understood by the 
accompanying draWings and detailed descriptions, Wherein: 

FIG. 1 is a 3-D exploded vieW of a conventional dehumidi 
?er using electrical-thermal desorption; 

FIG. 2 is a schematic diagram of a conventional plasma 
dehumidi?er/humidi?er; 

FIG. 3 is a schematic diagram of a ?rst embodiment of a 
dehumidi?er according to the present invention; 
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4 
FIG. 4A is a schematic diagram of a regenerating portion 

according to a ?rst embodiment of the present invention; 
FIG. 4B is a 3-D vieW of an electrode and an insulator in 

FIG. 4A; 
FIG. 5 is a ?owchart of a loW poWer consumption desorp 

tion method according to a second embodiment of the present 
invention; 

FIG. 6 is a schematic diagram of a second embodiment of 
a loW poWer consumption desorption apparatus of the present 
invention; 

FIG. 7A is a front vieW of an electrode according to one 
embodiment of the present invention; 

FIG. 7B is a cross-sectional vieW of an electrode and an 
absorbing material according to one embodiment of the 
present invention; 

FIG. 8 is a schematic diagram shoWing the operation of 
electrodes according to one embodiment of the present inven 
tion; 

FIG. 9 is a schematic diagram shoWing the operation of 
electrodes connected to a gas ?oW channel according to one 
embodiment of the present invention; and 

FIG. 10 shoWs the testing result of a dehumidi?er. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The present invention can be exempli?ed but not limited by 
the preferred embodiments as described hereinafter. 

Please refer to FIG. 3, Which is a schematic diagram of a 
?rst embodiment of a dehumidi?er according to the present 
invention. The dehumidi?er 2 comprises a condenser 20, an 
absorbing material 21 and a regenerating portion 22. The 
condenser 20 comprises a condenser plate 201 and a regen 
erating bloWer 202. An inlet 2010 of the condenser plate 201 
is channeled With an inlet 220 of the regenerating portion 22 
through a pipeline. To simplify FIG. 3, the pipeline is not 
shoWn, While those With ordinary skills in the art can under 
stand the present invention. In the present embodiment, the 
condenser plate 201 comprises a plurality of condenser pipe 
lines 2011, comprising a ?oWing path for a circulating gas 
How 91 to How therein. Since the condenser plate 201 is 
provided to enable a gas How 90 to be dehumidi?ed to pass 
through so that a heat exchange process is performed betWeen 
the gas How 90 and the circulating gas How 91 in the con 
denser plate 201, there are interstices betWeen the condenser 
pipelines 2011 to enable the gas How 90 to pass through. The 
condenser plate 201 is Well-knoWn to those With ordinary 
skills in the art, and thus the description thereof is not pre 
sented. The regenerating bloWer 202 is coupled to the inlet 
2012 of the condenser plate 201 and the inlet 221 of the 
regenerating portion 22. The regenerating bloWer 202 is 
capable of increasing the pressure of the circulating gas How 
91 to accelerate the circulating gas How 91. 
The absorbing material 21 is capable of alloWing the gas 

How 90 to pass through. The absorbing material 21 comprises 
micro-structures 210 therein to absorb moisture in the gas 
How 90. In the present embodiment, the absorbing material 21 
is a roller capable of rotating. Certainly, the absorbing mate 
rial 21 is not restricted to a roller in the present invention. The 
absorbing material 21 is Well-knoWn to those With ordinary 
skills in the art, and thus the description thereof is not pre 
sented. 
The regenerating portion 22 is dispose on one side of the 

absorbing material 21. The regenerating portion 22 uses 
plasma to ioniZe the circulating gas How 91 so that the ioniZed 
circulating gas How 91 desorbs the moisture absorbed by the 
absorbing material 21. In the present embodiment, the regen 
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erating portion 22 comprises a housing 222 capable of alloW 
ing the circulating gas How 91 to pass through. The housing 
222 covers part of the absorbing material 21 so that the 
ioniZed circulating gas How 91 in the housing 222 passes 
through the absorbing material 21 to desorb the moisture in 
the absorbing material 21. 

In order to accelerate the dehumidi?ed gas How 90 to better 
control dehumidi?cation, the dehumidi?er 2 of present 
embodiment further comprises a dehumidifying bloWer 24 
capable of exhausting the dehumidi?ed gas ?oW passing 
through the absorbing material 21 out of the dehumidi?er 2. 
Moreover, the dehumidi?er 2 further comprises a heating unit 
23. In the present embodiment, the heating unit 23 is disposed 
betWeen the inlet 220 of the regenerating portion and the 
condenser plate 201. The heating unit 23 is capable of pro 
viding the circulating gas How 91 With thermal energy to 
increase the temperature of the circulating gas How 91 to 
further enhance condensation of the desorbed moisture. 

Several embodiments of the regenerating portion of the 
present invention are described hereinafter. Please refer to 
FIG. 4A, Which is a schematic diagram of a regenerating 
portion according to a ?rst embodiment of the present inven 
tion. In the present embodiment, the regenerating portion 22 
comprises a pair of electrodes 223 and 226 and a pair of 
insulators 224 and 225. The pair of electrodes 223 and 226 
comprise a conductive material and are disposed respectively 
on both sides of the absorbing material 21. Each of the elec 
trodes 223 and 226 comprises a plurality of gas channels to 
alloW the circulating gas How to pass through. The pair of 
insulators 224 and 225 are connected respectively to the pair 
of electrodes 223 and 226 to prevent the pair of electrodes 223 
and 226 from being shor't-circuited during discharge. In FIG. 
4A, a gap 228/229 is formed betWeen each of the insulators 
224 and 225 and the surface of the absorbing material 21. In 
the present embodiment, the gap 228/229 (Wherein discharge 
takes place) is smaller than 10 mm, preferably Within a range 
from 0.1 to 5 mm, but not limited thereto. The insulators 224 
and 225 are connected to the electrodes 223 and 226, respec 
tively, by Wrapping the electrodes or contacting the electrode 
surfaces. Moreover, each of the insulators 224 and 225 com 
prises a plurality of insulating structures 2240. Each of the 
insulating structures 2240 corresponds to one of the gas chan 
nels respectively. 

Please refer to FIG. 4B, Which is a 3-D vieW of an electrode 
and an insulator in FIG. 4A. In FIG. 4B, the electrode 223 is 
circular and has a plurality of holes 2230 as a gas ?oW chan 
nel. The diameter of each of the holes 2230 is Within a range 
from 0.5 mm to 8 mm, but not limited thereto. 

The dehumidi?er of the present invention operates as 
shoWn in FIG. 3 and FIG. 4A. The desorbed moisture is 
carried aWay from the absorbing material 21 by the circulat 
ing gas How 91 to enter the condenser plate 210 to be con 
densed. The condensed moisture is then collected by a Water 
collector 29. After the condensed moisture is collected by the 
Water collector 20, the circulating gas How 91 is driven by the 
regenerating bloWer 202 to enter the regenerating portion 22 
through the pipeline to repeat the moisture desorption pro 
cess. In FIG. 3, the gas How 90 to be dehumidi?ed passes 
through the condenser plate 201 to perform a heat exchange 
process With the circulating gas How 91 in the condenser plate 
201. Then the heat-exchanged gas How 90 is exhausted out of 
the dehumidi?er 2 by the dehumidifying bloWer 24 after 
passing through the absorbing material 21. Since the absorb 
ing material 21 comprises dehumidifying structures 210 and 
a desiccative therein to absorb gas Water molecules in the gas 
How 90 to generate a dehumidi?ed gas How 92. The absorbing 
material 21 With saturatedly absorbed moisture has to be 
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6 
regenerated by desorption before it is capable of absorbing 
moistures to dehumidify the air. 

In the previous embodiment, a current is conducted 
betWeen the electrodes that do not contact the absorbing 
material. Alternatively, in the next embodiment, the elec 
trodes are connected With the absorbing material so that a 
current is conducted betWeen the electrodes to desorb a sub 
stance. Please refer to FIG. 5, Which is a ?owchart of a loW 
poWer consumption desorption method according to second 
embodiment of the present invention. In the present embodi 
ment, the method 4 comprises steps as described hereinafter. 
Firstly, in step 40, an absorbing material is provided. The 
absorbing material is capable of absorbing organic volatile 
substances, nitrogen or moistures, but not limited thereto. 
Generally, the absorbing material is usually used in house 
hold dehumidi?ers, such as rotary dehumidi?er, but not lim 
ited thereto. The absorbing material can be made of porous 
materials such as Zeolite, silicone, silica gel, active carbon, 
carbon nano tubes, metal organic frameworks. Moreover, the 
absorbing material may also be formed of non-porous mate 
rials such as dehydrogenated metal. 

After step 40, step 41 is performed. In step 41, electrodes 
are provided on both ends of the absorbing material. In step 
42, a voltage is applied across the electrodes on the both ends 
of the absorbing material so that the absorbing material is 
conductive to perform desorption. In the present embodi 
ment, the applied voltage is an AC voltage or a DC voltage. 
When the current passes through the absorbing material, the 
temperature rises to Weaken the bond betWeen the absorbed 
substance and the absorbing material. The current is induced 
due to ion hopping in the absorbing material, ion/proton 
transport in the ionized substance or both. If the absorbed 
substance is Water, the Water molecules help to increase the 
conductivity of the ions in the absorbing material. As a result, 
the heat loss is reduced and the poWer consumption is reduced 
because there is no need to heat up the atmosphere. Moreover, 
in step 42, a gas How may be applied so that the heat is 
delivered throughout the desorption region. With the heat 
delivered by the gas How, the desorption rate is increased to 
improve the desorption ef?ciency of the absorbing material. 
In one embodiment, the gas How is heated With higher tem 
perature to improve the desorption e?iciency of the absorbing 
material. 

Please refer to FIG. 6, Which is a schematic diagram of a 
second embodiment of a loW poWer consumption desorption 
apparatus of the present invention. In the present embodi 
ment, the apparatus 3 comprises an absorbing material 30, a 
pair of electrodes 31 and 32 and a voltage supply 33. The 
absorbing material 30 is capable of absorbing at least a sub 
stance. The absorbing material 30 and the absorbed substance 
are as described previously and Will not be repeated herein. 
The pair of electrodes 31 and 32 are connected to the both 
ends of the absorbing material 30. The voltage supply 33 is 
coupled to the electrodes 31 and 32 to provide the electrodes 
31 and 32 With a voltage. The voltage supply 33 provides an 
AC voltage or a DC voltage. Since the electrodes 31 and 32 
are disposed on the tWo ends of the absorbing material 30, a 
current can be induced through the absorbing material 30 to 
perform desorption. 

Taking a dehumidi?cation Wheel for example, in order to 
perform desorption only in some speci?c region in the 
absorbing material While remaining absorption in other 
region When the dehumidi?cation Wheel is rotating, the elec 
trodes are further provided With insulators to divide the elec 
trodes into a plurality of regions. Each of the regions is iso 
lated from one another so that only some region of the 
electrodes is conductive When a voltage is applied to enable 
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the corresponding absorbing material to perform desorption 
While remaining absorption in other regions. 

Please refer to FIG. 7A, Which is a front vieW of an elec 
trode according to one embodiment of the present invention. 
In the present embodiment, taking the electrode 31 for 
example, the electrode 31 comprises a meshed metal elec 
trode 310 and an insulating frame 311. The meshed metal 
electrode 310 is made of a conductive material that is not 
limited. The meshed metal electrode 310 is provided With a 
metal frame 312 on the fringe so that the meshed metal 
electrode 310 can be ?at and the metal frame 312 functions as 
a contact for contacting a brush 330 While rotating. The insu 
lating frame 311 is disposed inside the meshed metal elec 
trode 310 so that the meshed metal electrode 310 is divided 
into a plurality of desorption regions 313. The insulating 
frame 311 does not only divide the meshed metal electrode 
310 into a plurality of conductive regions but also strengthens 
the structure of the meshed metal electrode 310 and keeps the 
meshed metal electrode 310 ?at. The adjacent desorption 
regions are insulated from one another due to the insulating 
frame 311. When the brush 330 contacts the metal frame 312, 
electric conduction occurs only in the desorption region 
Where the metal frame 312 contacts While the other regions 
remain absorption. 

Please refer to FIG. 7B, Which is a cross-sectional vieW of 
an electrode and an absorbing material according to one 
embodiment of the present invention. A conductive layer 314 
is provided betWeen the meshed metal electrode 310 and the 
absorbing material 30 to reduce contact resistance and enable 
the current to be uniformly distributed. In the present embodi 
ment, the conductive layer 314 comprises a silver paste or 
other conductive materials. Please refer to FIG. 8, Which is a 
schematic diagram shoWing the operation of electrodes 
according to one embodiment of the present invention. The 
electrodes 31 and 32 are provided on both ends of the absorb 
ing material 30. When the absorbing material 30 rotates and 
the brush 30 contacts the metal frame 312, the brush 30 
contacts corresponding desorption region to cause electric 
conduction in the desorption region. Since the electrodes 31 
and 32 of the present invention are provided With the insulat 
ing frames 311 and 321, desorption is only performed in the 
desorption region Where electric conduction takes place 
because only the desorption region corresponds to the contact 
When the brush 330 contacts the metal frame 312 and 322 of 
the electrodes 31 and 32. On the other hand, other regions of 
the absorbing material 30 remain absorption. In this manner, 
the absorbing material 30 is capable of performing absorption 
and desorption at the same time. Referring to FIG. 9, a gas 
?oW channel 34 is provided on both ends of the desorption 
region corresponding to the brush 330. The gas ?oW channel 
34 is capable of introducing the gas How 90 into the corre 
sponding conductive desorption region and exhausting the 
desorbed substance to enhance the desorption rate. To further 
improve the desorption rate, the gas How 90 can be heated up 
to a higher temperature to speed up desorption. 

The aforementioned desorption method can be used With 
any conductive absorbing material and absorbed substances 
in applications such as ?xed-bed dehumidi?ers, toWer dehu 
midi?ers and rotary dehumidi?ers. FIG. 10 shoWs the testing 
result of a dehumidi?er. In FIG. 10, the desorption capability 
is 6.6 liter/day (200 C., 60% RH), desorption is achieved With 
convection heating With poWer consumption of 600 Watts (as 
shoWn in FIG. 10). In other Words, it takes 7854 J of energy to 
desorb 1 gram of Water. When the dehumidi?cation Wheel is 
not rotating and a voltage is applied across the electrodes 
Without convection heating, the poWer consumption is only 
4200~4700 J/g. In FIG. 10, the longitudinal axis represents 
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8 
the Weight reduction of the dehumidi?cation Wheel, indicat 
ing the amount of desorbed Water, While the traversal axis 
represents time. Different curves represent the results of dif 
ferent experiments, each With different time. The values 
shoWn in FIG. 10 are measured poWer consumption values 
divided by the amount of desorbed Water. In FIG. 10, With the 
electrodes being applied With a voltage, the poWer consump 
tion is 45% reduced (dropping from 7854 J/g to 4200 J/g). 
Even though the values in FIG. 10 are obtained When the 
dehumidi?cation Wheel is not rotating, this method can be 
used in various applications such as toWer dehumidi?ers and 
rotary dehumidi?ers With different electrode designs. 

Accordingly, the present invention discloses a method and 
an apparatus for desorption and a dehumidi?er using the 
method and the apparatus Wherein a voltage is applied across 
electrodes on both ends of an absorbing material for desorp 
tion. Therefore, the present invention is useful, novel and 
non-obvious. 

Although this invention has been disclosed and illustrated 
With reference to particular embodiments, the principles 
involved are susceptible for use in numerous other embodi 
ments that Will be apparent to persons skilled in the art. This 
invention is, therefore, to be limited only as indicated by the 
scope of the appended claims. 

What is claimed is: 
1. A dehumidi?er, comprising: 
a condenser, capable of containing a circulating gas ?oW 

therein; 
a absorbing material, capable of alloWing a gas How to pass 

through to absorb moisture in the gas How; 
a pair of electrodes, being disposed respectively on both 

sides of the absorbing material, each of the electrodes 
comprising a plurality of gas channels; 

a pair of insulators, being connected respectively to the pair 
of electrodes, each of the insulators comprising a plural 
ity of insulating structures, each of the insulating struc 
tures corresponding to one of the gas channels respec 
tively; and 

a regenerating portion, being disposed on one side of the 
absorbing material and being connected to the con 
denser, Wherein the circulating gas How is ioniZed by 
plasma in the regenerating portion so that the ioniZed 
circulating gas ?oW desorbs the moisture in the absorb 
ing material. 

2. The dehumidi?er as recited in claim 1, Wherein the 
condenser further comprises: 

a condenser plate, being connected to the regenerating 
portion and comprising a plurality of ?oWing paths 
therein to enable the circulating gas ?oW pass through; 
and 

a regenerating bloWer, connected to the condenser plate 
and the regenerating portion. 

3. The dehumidi?er as recited in claim 1, Wherein each of 
the electrodes further comprises a plurality of holes as the 
plurality of gas channels. 

4. The dehumidi?er as recited in claim 1, Wherein each of 
the electrodes further comprises a plurality of poles, each of 
the poles having one of the gas channels therein. 

5. The dehumidi?er as recited in claim 1, further compris 
ing a heating unit, to increase the temperature of the circulat 
ing gas ?oW into the condenser plate. 

6. The dehumidi?er as recited in claim 1, Wherein the 
absorbing material is a roller capable of rotating. 

7. A regenerator for a dehumidi?er, comprising: 
a pair of electrodes disposed a distance apart, each of the 

electrodes comprising a plurality of gas channels; and 
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a pair of insulators, being respectively connected to the pair 
of electrodes, each of the insulators comprising a plural 
ity of insulating structures, each of the insulating struc 
tures corresponding to one of the gas channels respec 
tively. 

8. The regenerator for a dehumidi?er as recited in claim 7, 
Wherein each of the electrodes further comprises a plurality of 
holes as the plurality of gas channels. 

9. A loW poWer consumption desorption method, compris 
ing steps of: 

providing an absorbing material; 
providing electrodes on both ends of the absorbing mate 

rial, each electrode comprising a plurality of gas chan 
nels; 

providing a pair of insulators, being respectively connected 
to the pair of electrodes, each of the insulators compris 
ing a plurality of insulating structures, each of the insu 
lating structures corresponding to one of the gas chan 
nels respectively; and 

applying a voltage across the electrodes on the both ends of 
the absorbing material so that the absorbing material is 
conductive to perform desorption. 

10. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the absorbing material is for 
dehumidi?cation. 

11. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the absorbing material is capable 
of absorbing Water. 

12. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the absorbing material is capable 
of absorbing organic volatile substances or nitrogen. 

13. The loW poWer consumption desorption method as 
recited in claim 9, further comprising a step of providing a gas 
?oW through the absorbing material to carry substances des 
orbed from the absorbing material after applying the voltage. 

14. The loW poWer consumption desorption method as 
recited in claim 13, Wherein the gas How is a heated gas How. 

15. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the voltage is an AC voltage or a 
DC voltage. 

16. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the absorbing material is porous. 

17. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the absorbing material is non 
porous. 

18. A loW poWer consumption desorption apparatus, com 
prising: 

an absorbing material capable of absorbing at least a sub 
stance; 

a pair of electrodes disposed on both ends of the absorbing 
material, each electrode comprising a plurality of gas 
channels; 

a pair of insulators, being respectively connected to the pair 
of electrodes, each of the insulators comprising a plural 
ity of insulating structures, each of the insulating struc 
tures corresponding to one of the gas channels respec 
tively; and 

a voltage supply coupled to the pair of electrodes and 
providing the pair of electrodes With a voltage so that the 
absorbing material is conductive to perform desorption. 

19. The loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein the absorbing material is for 
dehumidi?cation. 
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20. The loW poWer consumption desorption apparatus as 

recited in claim 18, Wherein the absorbing material is capable 
of absorbing Water. 

21. The loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein the absorbing material is capable 
of absorbing organic volatile substances or nitrogen. 

22. The loW poWer consumption desorption apparatus as 
recited in claim 18, further comprising a bloWer for a step of 
providing a gas ?oW through the absorbing material to carry 
substances desorbed from the absorbing material after apply 
ing the voltage. 

23. The loW poWer consumption desorption apparatus as 
recited in claim 22, Wherein the gas How is directed to a 
heating unit for creating a heated gas How. 

24. The loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein the voltage is an AC voltage or a 
DC voltage. 

25. The loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein the absorbing material is porous. 

26. The loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein the absorbing material is non 
porous. 

27. The loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein each of the electrodes comprises: 

a meshed metal electrode; and 
a plurality of insulating frames disposed on the meshed 

metal electrode to divide the meshed metal electrode 
into a plurality of isolated electrodes. 

28. The loW poWer consumption desorption apparatus as 
recited in claim 27, Wherein the plurality of isolated elec 
trodes are desorptive. 

29. The loW poWer consumption desorption apparatus as 
recited in claim 18, further comprising a conductive layer 
betWeen each of the electrodes and the absorbing material. 

30. The loW poWer consumption desorption apparatus as 
recited in claim 18, further comprising a gas ?oW channel 
disposed corresponding to the pair of electrodes. 

31. The loW poWer consumption desorption apparatus as 
recited in claim 18, capable of rotating. 

32. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the insulators are disposed on both 
ends of the absorbing material. 

33. The loW poWer consumption desorption method as 
recited in claim 9, Wherein each of the insulators disposed in 
betWeen the electrode and the absorbing material, at each side 
respectively. 

34. The loW poWer consumption desorption method as 
recited in claim 9, Wherein the insulators disposed a distance 
apart from the absorbing material. 

35. A loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein the insulators are disposed on 
both ends of the absorbing material. 

36. A loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein each of the insulators disposed in 
betWeen the electrode and the absorbing material, at each side 
respectively. 

37. A loW poWer consumption desorption apparatus as 
recited in claim 18, Wherein the insulators disposed a distance 
apart from the absorbing material. 


